Abstract of KR 2002-89921 A 

PROCESS FOR PREPARING LIQUID KIMCHI USING CHINESECABBAGE 
JUICE AND LIQUID KIMCHI PREPARED THEREBY 

The invention which it sees manufacturing method of the fluid kimchi which uses 
the Chinese cabbage juice and this by a method with the fact that regarding the 
fluid kimchi which is manufactured, the fluid kimchi which it follows in the 
invention which it sees, 1 to 10 % (w/v) the Chinese cabbage juice where the salt 
is included nothing 5 to 50 weight %, powdered red pepper 5 to 50 weight %, 
garlic 3 to 30 weight %, green onion 3 to 30 weight %, ginger 0.1 to 10 weight % 
and chopsticks 2 to 15 weight % against the dressing materials blend which it 
includes after inflicting with the sheep of 1 to 10 weight rain, To here taking effect 
germ stock price the starter which is included 0.1 to 30 % (v/v) after inflicting with 
the sheep, it passes by the phase which it takes effect from temperature of 1 0 to 
30 is manufactured as new fluid form, the Chinese cabbage of separate way not 
to be a process which pickles, the taking effect duration is shortly shortened 
manufacture hour and the taste and flavor are the rainwater and the quality is 
uniform, the use is simple even with industry. 
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^ 3*l*r, 1 ^1 10 %(w/v)3 ¥ 5 ifl*| 50 S^Hf- 5 ifl*l 50 4 

^ 3 ifl*] 30 4 3 tfl^] 30 o.l tfl*l 10 f"3=% £ 3£ 2 ifl*] 15 #^%» X^fe- <8=\i 

#i ifl«J| 1 ifl*l 10 7^ <^7lofl ig-jL-g- 5^71- ^e^* 0 .1 ifl*l 30 %(v/v)^ 0 J=*-S 

■7>^r 4*. 10 ifl*| 30 °CSl ££<HH ^J^lfe ^Tfl* A]2.^$= xfis£ $3|S>i f «fl^ ^ ^3 



£ 1 



£ 5fe £ 4?t ^ 3*13 4*<HH tS. ^5L<H1 4-1- 0 j|a o v 7j^)s] p H^ iSff H^fe zii!l| = olt|.. 

£ 6£ £ i^ofl 4*t 3*13 ^Jl 4*<HH ^& ££41 4-1 °Jj A J- 3*13 #£3 £i)~a ja.^^. :x5flH°14. 
£ 7£ # 1^41 3^ ^ 3*13 ^Jl 4*<HH ^43 3 4-8-^1 4& ^ 3*13 P H3 Wt- iL^fe- neflH 

#^3 a^ 

S O — I —I "T 

£ ^£ tifl^ ol -8-$ q# 3*13 tg-^a o] ig-^o]| 7fla^ ojjAi- 3*1 4] ^l^-. 

3*lfe -f el ^-i Hfl^o]] j7^ 7 f^, p>^, 4, 3£ f - 4°o^ °<^# nl^-sj 

*i£4H ^*1?1 740)^ ^ ^oja| 2^ ^ ^ofl Aj~g-s]fe Afl = 4 nH#^H ^eH^ jLil-3 

5b ^^l ^tr^U <>l3H ^-JLofl 3*H ^€ # D 13- °1-t- 3*1 D fll-t> ^lW 2*1*13- ^ 2.s}-£ 

^«3Mr«^l ^4 

<H«Hi^. 3*lfe «fl^« 3-7\] HWJL db^-l-ofl Hfl^ S^j ifl £^ f-^o] ot 2 vfl^) 3 o /o7 ]. <g nfl^j 15 

^fl^l 20 ajoi * ( &-<*is}jL ^ifl«H 1-^- xfl7^^ 4^-, tfA] 4t11 i^jl ^1*71-^, n]-^, 



7j^5l ^a^I nH^-sfe 200 °i7flSl Afl^ 5^ 2 7fl5l JUE. 7 > §-el^ 4 fl^^C^fl-id, ^r^^W 

fl^l, 3(2), 107(1990)), cflS^^I f-Aj « 7 jAj ^S4^£i^ (Lactobacillus plantarum), ^"S 

4-^e^i «.^1 «1 i (Lactobacillus brevis), ^S^MSTi^: ^ ^ej i: (Streptococcus faecalis), #a.2n^^- ufl^Efl 
S<5lcfl^(Leuconostoc mesenteroides) f-°l SL^aJ Afl^-o.^ 6}3S£^El (Achromobacter) , #2fli^]-^ 

5l-5-(Flavobacterium) ^ ^£SL4^ (Pseudomonas) ^ SI 6 ! $14. 



34^ ^^JL^^AS-Ai ^3.7} 7Mfe °J44£ #4$!^ S454 10 7 - 10 8 /g 444 31.2.3. 5g7> 

5\JL $14. IE4 3*Hfe 444 AloH 444 4444(A, B lf B 2 , B 12 , 444 ^ C )7^ 4444 $i°-4, 444 

414 43l4fe 4# 444 ^7l^£ 4444 $14. « 3*14 445l4(444 44^44^443, 

24(1), 169(1995))7> iUL^ 4 $1^4 4fe ^^6\) 44 4^3- ^S\JL $14. 



4^44 3*14 #4* %H^l7l7l 444 ^1:4 £14 &4. 3^<Hlfe ^7} £44 ^431 A}--g-4 

4 344 7H7l» 444m 7>4 7ltf£ <S44Bjfe 4^7}- ftol 4*14$!^], i# 1;4 34 43l4 ^ *454 
4^.44^ f-44^ (Lactobacillus plantarum), 4£44^ i\] 4 ^ (Lactobacillus brevis), s\]^S.3.f]^ 4 
31 4 (Pediococcus cerevisiae), 43i^4 443)3.4 4 — (Leuconostoc mesenteroides) if^rl 44-5-3. JEfe 
*444 4^(4451 4, 44^44^4S]4, 17(4), 342(1988)), 344 S$44a1 4*11 ^4 

Eil 5=<g$ 4^(444 4, 444KH^1:444, 17( 4 ) ( 403(1989)), 3 45 ^44 44 i£f Aj-g-sH 3*1 
4 44 4443^ 44(33W SI, 444#4444, 29(4), 790(1997))7l- iLJl4 4 $14. 



IE4 34fe 4<34 4*<H4 44^ 44 7144 444 § j^o] u). t z^o] ^^7l» 444 ?1 4-7I4 ^oj. 3>ol fe 
43]« -fr4t 43 °-3, A-j -S- ^ Ji$4 ^7f, H 0 >A>Aj 2 Al- ^4 »g-^Ol A1£S]J1 44. 

H 44 ^ 44^, 7]^ #2j-g; 444 7J44 ^ 4^(44 ^?JL ^196-989251, *fl91 -711151 

% *fl2000- 1330451), 7fl44 5-^1- 4-§-4 340] ^ 44(44 ^7fl44 *ll 2000 - 893851 ^ ^^JL *fll50 
86151), 3*1 7}^- *11#(44 ^3. *ll 16734051, ^fl^Hl 495-1658251, ?7fl^-*| 496-2080451, ^7)14*) ^93 
- 181451) -§^4 J£jL^1 4 $14. 



4^1 3*lfe 4-§-4 4i§.7> 444-2. *)z\7} #^ 1^ Atli-ol ^4 ^4, #^^r ^ 

71 <^Bl^ ^r^ol 4, «*fl*W 7 J^H1 cfl* ^^1 a^sf, I-Jl 4 f-^fl^i ^*1 ^s\^ 44?i a> 

Aj ^ =44 ^^ sl o ifeci i > da 7 j^o] ^^^sj.^e})^ <q f ^4 #4^4, 6(2), 116(1974)), 

7fl#<Hl 4^ 4, €-^# 0 J°o t 44^4, 25(6), 893(1996)), ^ ?J4(^^ 4 1^4^4444, 2 

9(6), 1228(1997)), 7 J4(4 D 1^ 4, *4^1w^444S|4, 27(4), 618 (1998)), ^^S. ^4 7 J4(*4^ 

4, ^4a144^*4314, 5(2), 27(1995)H tfl* <?!^l;oi $io_4, ^4 4M4 €°J^-4 5fW 

4i-iA-l( 2 7llAi 4_ ^ci^o]^^^ 9 _ 199 (1979)) £ 014. 



^4, 4 "^1-^14^ ^44 A\3z 4^°1 4^4^, ^-4 ^7l4<>l i^4fe ^44, ^s.4 

M ^<H1 44 7 J4 #^4 ^471- 44^. 4^4 ^44^ 7^x171- 444fe 44*1 44 $14. 



4^, 4e 341- °l-§-4 444 ^11-4 7fl^s|sil*-4. 44 44 44J4 341- 4-§-4 s4 4^ ^ ^4 
^4 ±»M ^7f4fe ^1H1 $14. leW, 4 ^-f^E 71^4 341 4-§-4 ^-f 7 fl^4 4e)7> D fl-f 4b1^ 
^-434 $i^4. 444, #^ 4^7f #44 Afls.^ 34a]- 7flt444 ^4 ^ ^ ^4 ^1^1 ^e] 4-g-4 
Tfl Ai~g-i ^ xl 0.4 , 447I- 4^4 ^1## ^1441-£ 4^-3" §14 344 ^41 #4 ^ $1^ 71^4^1 
$14. 



414 4^s4 4fe 7l^a] 4^1 

444 ^- 414 43^ 44 ^44 -f^4^ #44 44" 341 4444 ^1^4fe 4^* ^l?4fe dl $1 
4. 



4 444 nf§ av 7] hj-^o,] on^v 4^Rr d] &4. 



^7} 4*H1 44, 4 4^44fe i ifl*] 10 %( w /v)4 4^4 ^44 ^ 5 44 50 #4%, aL^H^- 5 4 

4 50 ^4%, 4^ 3 44 30 ^4%, 4 3 44 30 0.1 44 10 ^4% ^ 34 2 44 15 5. 

44fe 44 *41-4 tflsfl 1 44 10 n =§^14 4<ls 7>^ ^, 4?H 43:-§- £44 ^44» 0.1 44 

30 %(v/v)4 7f4 4^-, 10 44 30 °C4 -&£<>114 4;§:44fe cf^ll: £44fe, ^4 ^44 4^-1: 4 

?44. 



4& 434 44, 4 4^1 4 -8-71 4*?H 44~ 44 341- ^44. 
4 4 4 #3 # *M *1 4 ^ 44. 

^ofl 4 = 7^A]^ «fl^ §-g- aj.g-$. oflAj- 3*1^ £ 1^ 44 4^44. 

6^ 7j^o 1 )A-1 i£j|.JL A]-g-£]fe Bfl^ Hfl^t- ^*fl4 * #711- 444aL 4#7l JEfe 4§7ll dj-g-S). 

4 4#4 4 4^ 6 -H ^9-4 1 4*1 10 %(w/v)4 4^3. 7>44 4^4 =r $14. 4 4^ NaCl, NaNO 2> 
NaHP0 4 4£ <3fr; £514, 44, 4 <2 (sucrose) 4 4if; 44, 444, 1^ (succinic acid), 444(malic 
acid), ^4 ^(tartaric acid)4 -fM*]-; lEfe 44 i^i-o] 1 tflx] 20 %(w/v) ^£3. -g-sfl^ ^^-^^.S 1 4 

4 10 till 31444 4-§-l- ^s. *lfe4, 4^4 444-t: 4-8-4^3.4 4^ §4 44 4-g-^-t- #4 44 47>l 4; 
# ^£ $14. 44 4^ #4 4s 4*<H4 ^41-3 ^44^ *ei4fe ^ 4^14 4-g-t- ^ 514. 



a. ^-tgofl^ Hfl^ §4 44^3, ^, ji*7Hs 4^, 4, ^4, 44 f-4 4-8-€ ^ $U4, 6 H t^44 
^4. ^fe §4 4 ^(chopping) 4 #43. 4-§-€ ^*7>^-, 4^, 4, ^4 ^£ €-^ v £fe ^-4 ^1^4 4 V 

Efls. ^ 5^4. £ *t ^1*7^4 4^-& #5 4el4 4# 4« Sife4, #4 50 44 120 °C ^^si 
£H44 10 ^ 44 1 44 ^4, 4#444fe 90 44 100 °c44 30 ^- £1 #54 5J°14. 4 441:^ £ 

Af-g-^ ^ oi^oi, <i» #4 *41-ife -¥- 5 44 50 f^%, 44444^ 20 4 4 30 ^*7>^ 5 
44 50 44444^ 15 4 4 40 4¥ 3 44 30 44444fe 10 44 15 4 3 4 

4 30 #^%, 4t444fe 10 44 15 ^%; ^4 o.l 44 10 4^44fe 1 44 4 2 
44 15 ^%, 4^-4 44 5 4^1 10 i4t t %14. ^£-14 44 444 ^4^1 ^4 4*1* 



4-71 tifl^ §4 $41-^ ^444 ^4 4^4. 4 4 4^ #4 4-§-^ 4M $41-4 4*fl 1 

44 10 4 ^0144, 3 44 5 4 f^47 r 44444. 

st 471 °Jj4 7 J4 *4#4fe °JJ4 ^^14 #4-ir 44% v ^-4^s 4* 43, 4^44 444fe #^4» ^ 
7fs. ^44 S14. °1 4 4^ ^ei44 4-g-^£ ufl^ §4 44 i4#4 # ^^=6)1 tfl^fl 0 .i 44 1 4 f^«M 
4 0.2 44 0.6 44 ^^«l7 r 44444. 



444 ^4 7 J^1 ^4#4 £44^ ^44* 7>44. OJ j4 ^34 4 ^4 4-^-4 ^4^1 i 

1- 1-4 4^44^^ #44^ (Lactobacillus plantarum), 4^44 W-eflHl^ (Lactobacillus brevis), 44-2- 
3?li ^lEflHl7fl(Pediococcus cerevisiae), ^-3ici^- 4B4-g-(Leuconostoc citrium), ^-Sti^- 4431^431 
^(Leuconostoc mesenteroides) , S.S-, 4ir4 ^4 5^ ^4 ^°-4, 44 4^44 ^fe4. 4 ^ 4444 ^4 
4 4^44 4^ #44^ (Lactobacillus plantarum) 4 ^144S.6l ^^(Leuconostoc mesente 



roides)<>14. ^4^ f-44 o_g. Aj-g-E]^ *4S-§- uflx] JEtt 4# Hfl^H-M 4447]4 1 44 5 %( w 

/v)4 IS Bfl^ Hfl 6 ^ «T ^r4 AjxVo] ^4 Hflo^ofl^ A}-g-§H °-H V 7 d *1 

7l-*V4. Aj-7] 4$ 4 A Hfl* 2j-§oflo)l ! 44 5 %( w / v )4 7 r 4 * 30 lfl4 100 "1144 ^flS. 



4 Af-g-O.^ wv-g- Al ^. 0 ] ^5lJl 4*cH14 ^44 4§ $^#^4 ^-g- nj n S °J]4 Q 4 4 # 

*H 5<^?i4. — E)-E-j Af-g-^ ojjAj- 7J4 £$-#o|| ^fl o.l 44 30 ^%(v/v) ^4 0 H, 0.5 44 10 %(v 
/v) ^47> 44*144. ^44 4 Af-g-^o] o.l %( v /v) 44<?i ^^-6\}^ 4-3. Aj^o] 444^1 4^ 4 
4 — E]-E-| sL$] zlMsL ^344 3.4^ 434 5-1^ I0 96(v/v) °1^<?1 ^^1^ ^£_7\ t-e] 4*3 34 

444fe ^44 °J]4 £4» ^S. 43-g-<>l 44. 



4<>H, iEfE^I- *>)4 £4 ^^--c. 1Q ^] 30 ^ yj.^g^j- 20 r ^ £1=44 W 7 J4« 

^cH44. 4 ^ #?lH<Mfc M 7fl a] ^ 4 45 444 7344 4,4 7 H V ^4* pH 4. 

1 44 4.5 "344 4<£ 0.6 44 0.8 ^4<Hl om4. ^r4, £ lW14fe f^°l]4 ^Jl» ^4^5-4, a-) -£r°ll a-) ^ 

*<§44 7] $4 ifrjL H <^4fe ^-a 4 #4 4x^1 4^4^ =8-301 44. ^4 4 4^ ojjAV 7jxife 43. 43 

#■^1 pH, 4r£, * 4, 4€4-lr ^^f-AS.^ 43l 4f ^£1- -g-444 444 ^ 51 4. 



°1^7fl 7^^]^ ^Hflofl 4 OJ- tj^isa^ n f-^oi s^ioi ^1*-^, 4 

^41- ^ 514. ^1, ^ ^<HlAife oJjAj-o} Ufl^ §^ A].^A^, 7l#^ tifl^ 7jxHlA^4 ^• 

^ ®^ 43i 4^6] ^cf«114i atb 7]S 7j^oHAi4 ^-o. v ^ ^.aj o) ojs}. &o.4 ( 0^4 

^ WilS ^ ^^r ^ SloL 4^ €5.4 7^4^ 3-30I &4. cle^V ?«a 0 T- Tj^l^ 7J^)4 

^1* £4 Aif-, iif ^ 44 ^#<H1 ^e) ^ si 6.4, 4^ €M ^e)4 4^ ^±s, 42, 
^ ^£ &4. 



^14 ^ w^^. 47] ^ahhi 440^ 4^ Aj-^4^1 ^^4^1- *>4. 4, *f7l ^a^i^ a. ^1471 4tb 53 
°a ^, ^ ^3 ^47^ 0IS-4-0.S *v^4fe oW4. 

471 ^AHl ^ 4^^0114 ojjAj- 7j44 pH ^ pH ^7-j7l(pH meter: °)^7]7))-§r oj^fl f^^, #4£(ac 
idity)xr °Jj^ 7 d^l ^15.1- 3)44 ^ 0.1 N NaOH* ^7>4^^ pH# P H7l- 8.3 ±0.5 U 

4 o]l ^s^dl o.l NNaOH ^(m«) AS^-Ei ^4 (%)-§: 4<L>*M 4E}4?i4. 

£4 ^4 44 4 4^ 4^ . (Dubois et al., Anal. Chem., 28, 250 (1956))4 44 

490 nm4 4^oH14 #^£1" #^*l-5i^-4, ^^lMS^^^^Cdinitrosalicylic acid) 4*f£ 

^( 7 c v 43l 4, ^^^S}", ^^tfl^*^, 110(1998))^ <>1» S$4^i* °l-§-«H 

4*-S 4^-4$|4. 

a^r, ^4 ^^14 4if Al4^ ^44 4^-sfl^^€ 10^^: Efl4<L5L, 4(flavor)4 9!"(taste)4 2 7fl 47>4^°fl ^ 

n 5^ 3g^^4 44 " D fl-f #4(5^)" , " #4(4^)" , " i : i-44(3^)" , " 4««4(2^)" sfe " *fl-f 4H4(i 
4)" s. 4¥°i ^^451^-4, 5 J7l-4fe 444^4. 

^(lai: ^5 «fl^ #4 *]-8-^ ^444 



iEfEi ^ Ufl^-g- Wflxl# 7(| 2:51.71 $1*11, ^(^afl^)* 4 ^£4^1 4^ * ?l^ifl«H #711- *)14tb 4 

£ ^f#7]l Af-g-SH 4#45S4. °1 4§ OJ H] rfc^* 3 %(w/v)4 <#°.i§L 7l-«H ^ 4-§-, 6 1 -i-^-ir 100 "114 
S. <^445S4. £<H*l °H-ir 7,000 rpmJliL 15 «4J*3l* * tf^-fr 121 "C^l^i 20 £ ^°J: 4 

£ ^4*H ^43 wflxis 

^4&| #Sii^f- ^]^lE|S.flc|l>i(Leuconostocmesenteroides, -fr^f^J 4 KCTC 3100 S.) 

1 HflxHH ! HJj^-oll- ^ uflxH ^SKn. 25 °C°1H 24 *m Bfl^H #5(seed) «fl«a=^# 

<*JL o) Bfl-^cjj^ 0 5 o /o ( v/v)7 i- iEfEl wfl^Hl if. 48 aI^V ^£ ufl^S^, °1 Hfl^-i- i 

43 s A>-g-§>^4. 

#7l ^43^ 4^-1: £ 2i 4445S4. 

Bfl^(^^Mfl^)l- 4 f^lS *> = ^ 3 3 MM #711- xflTRV 4-1- ^#711 Af-g^ 4#*W 4§^4 ^ 
^J7 f o) ^ojj^ 3 o /o(w/v)5 l oto.^ 7] . gM ^ Bfl * ^ ^l^^oj^ 

tb^ ^7l 5 1^1 a^ofl a}-^ «llt*H ^ ^ v #-§- ^4214. °H, i*7^4 4^£ 100 °C°1H 30 & 

#5*13$ ^ A^sj-sg s§i i^7i-^fe m^si 15^4 #^4$i 

4. 



[5 1] 



£ 1 








60(120)* 


18.73(39.47) 


4=f 


37.5 


12.33 


4 


37.5 


12.33 




9 


2.96 


n 
T 


75 


24.67 




25 


8.22 


*ts5c4 : *1 343 1^ it tM] 



°) ^ wfl^ § 690g(4 2.3«fl f^Hl)-§- 7f*H £W * 6 1 ^l^l 4S<>HH <2£ i^t 0.5 % 

(v/v)^ ^AS 71-$ 20 r<*IM 48 4# ¥4 ^31*1*1. ^^1- ^4534. 



Al$4| 1: ^JL Al?> 4§ oijAj- 3^ 3 p H, ^5L, * ^ ^ 4«4 « 

«a«V^ ^Jxlfe p H 4.2 vfl^l 4.5 ^^4 ^£ 0.6 tfl^l 0.8 % «H1 7^ fHt ol ^ ^d) 

^ ^71 $1$ ^t}7] ^sfl ^AHl 1S1 cS}# ^J^oflAl Al^ n)-^. pH gj Af E o| 

^sl-l #^453^, ^ £ 3^1 44^1534. £ 3^1^^ &^o] t 7 1H ^ 4 45 Ai^voi *)\+ nfl«-El ^71- 

s*v o.s 7j^i^i tJ: 4^°H^i # ^4 €€^1 ^s|-s)2.s, ^ahi HA-jsi °fl# ^*ioi|^ *£-jl ai^sj ^ 
4°fl 4& # ^ ^ 2:44^ ^ 14* £ 4<^1 44^fl5i4. £ 4«fl^ ±L^-<>l f 2°i4^] * ^ ^ 

^«1 ^^fedl, olfe ^oflA-l AVo.^. ci 7l<y§H 711 ^^4 7J^^ 
1 >i^|2£3i4. 

A]«^ 2: tt £5Lo\] 4& ^"3: °oH v 

15 °C, 20 °C £fe 25 °C$\ -^S.^ ^jLAlfl4fe ^SfciLfe, ^ofl tg-ig o.S ^4§H 0 Jj# 

7j^ll ^s^5S4. 



o] 7j^s] p H4 4H 44* 44 £ 54 6<H1 444534. £ 54 6414 i^4. 43: ^£7f ^t44^r4 P H4 
^>SL7l- 42 711 4444 43.71- 4i=L7l] 4^4$^ 4 ^ 5>J4. 15 °C4 ^-foflfe y^l- ^2] 7)1 4*344 44 

444 $5tM. 25 °C4 ^oflfe ^JL7> #34 4*S44 ^-Jl 43-8: ^444 44£ ^44 514. ojej^ 
Jf4 7>4 43L 20 °C°J^r 4 ^44. 

4$°fl 3: ^44 A^^ofl 4f hv^- <£AV 

^lS^oilA-1 ^44* 0.5, 3, 5 H4r 7 %(v/v)4 4*-3. 4444^ 3# x114§l-iLfe 4*H H44 h 0 > 

^is 4*144 ^4 341- 4^4534. 



o] oflAV 3^ pH E 7 o,j ^444. £ 744 jiHo], ^^]7\ 3%(v/v) 444 «3=o.S. 4-g-4 7§ 

43^1 <344 ^4 3*14 4-4 44# 4^4^*-4 44 Jl-§-£ ^7>44 ^ 5S5S4. £4 3*14 3^ p h4 
4.2 44 4.5 <£44 £44^ 44£, ^44 4-8-44 3 %(v/v) 444 4^Mlfe ^44 4-8-44 4^ €• 4°l7l- 
8H, 43; 7fl4 * 4 1 4(24 ^14)4534. J£4 ^444 4-8-44 *44^4 #£71- 4444 34 4 4€- 44 
#4 J2.4 3:43^ 444^, oiiav ^44 ^ A) ^4-41- 3 %( v /v)4 4^ 4-8-4^ 44 4444 
4. 



444 2: 4^ #44* 444 ^4 3*14 ^1^ 

ajahi 14 ufl^ 4§ ^oflA-i afl^ ^e^xii- ufl^ ^4. <y^4 £4#4 tj]«fl 0.2, 0.4, 0.6, 0.8 Hife 1 44 
f^4s ^7>s 7f44fe 34 ^144jl^, 4441 H4 4 ^44 U^s. 41444 ^4 3*11- *ll 3=4584. 

4 34^- 4^r34* ^*S4^^-4, ^ 44* £ 24 444534. 



[S. 2] 



U4 




0.2 aft 3*] 


0.4 nil ^44 


0.6 m^ew 


0.8 Hfl t4*l 


1 it^l 
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4.5 


4.5 


4 


3 


2.5 


* *W m 4^ ^ti-21 f $ cflais 44\E *M 



S. 244 ±1^4, 4^ §4 4^4 ^^-#^1 0.2 Sfe 0.4 «fl 4 a fl^ #441- 4-8-4 °J}4 347f 7p c v 44 # 

i^4. 4^ ^447]- 4-8-4 44 34^, 4^ ^4471- 4-8-44 ^ 44 i 14 OJ l4 344fe 44, 4^ 
4 ^b)14 ^i#chi ^ 5 i 4 _ 



44^1 3: 3 % i^ts S144 4^ ^4 °l-8-4 44 344 4& 

4^ W 3 % i^tS 3:1, 2:1, 1:1 ^fe 1:24 44 y ls. 444°i 4^44tt ^ *)144^.fe 4^H1 H44 ^ 
44 4^^s 4^14^ °J|4 34* ^1^4514. <>1 "fl 4^5^fe 4444 ^ 4^ #4 4-8-4 °J?4 34» 4 
-§-4534. 

4 OJ }4 34s 4^3 4» ^r s S45SA4, n. 44» 5. 34 444 $14. 



[IE 3 








Hfl^fs] 3:1 


Hfl^ts] 2:1 


•^#3 1:1 SjAjaJ! 
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